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AUTHOR: Fedulov, A.F., Engr Col, Candidate of Technical 
~SClenterens 
TITLE: Something New in Aircraft Strength Calculation (Novoye 
Vv raschete samoleta na prochnost ! ) 


PERIODICAL: (assay vozdushnogo flota, 1958, Nr 10, pp 89-91 
USSR 


ABSTRACT: Critical review of the book "Aircraft Strength Calcu- 
lation" (Raschet samoleta na Prochnost') by S.N. Kan 
and I.A. Sverdlov, published by the State Publishing 
House of the Defense Industry, Moscow, 1958, 292 pages, 
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Use of heavy peraussive machinery, Fiz.-tekh. probl. razrab. ; 
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1. Institut gornogo dela Sibirskogo otdeleniya AN SSSR, 
Novosibirsk. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412810( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412810 


FEDULOY, [-F-. 


PHASE I TREASURE ISLAND BI3LIOGRAPHICAL REPORT AID 741 - I 
BOOK Call No.: AF476498 

Authors: FEDULOV, I. F., KIRA, V. A. 

Full Title: TEXTBOOK OF PHYSICAL CHEMISTRY 3rd ed., rev. and suppl. 


Transliterated Title: Uchetnik fizicheskoy khimil, 3-ye izd., 
pererab. i dop. 
PUBLISHING DATA 
Originating Agency: None 
Publishing House: State Scientific and Technical Publishing House 
of Chemical Literature ("Goskhimizdat*) 
Date: 1952 No. pp.: 440 No. of copies: 25,000 
Editorial Staff: None 
PURPOSE: A textbook for technical schools of the Ministry of Chemical 
Industry which also may serve as a manual of physical chemistry 
for students of technical schools not specializing in chemistry. 
TEXT DATA 
Coverage: This textbook discusses briefly the following topics: 
the most important properties of substances in gaseous, liquid 
and crystallized state; the structure of atoms and molecules; 
the laws of thermodynamics and their applicaticn to chemical 
processes (thermochemistry, equilibrium in homogeneous and 
heterogeneous systems); the phase-lew; the properties of solu- 
tions; electrochemistry; the study of the rate of chemical 
reactions; catalysis; and the properties of substances in the 
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chapter deals with the atomic 
topes and nuclear reactions. A short 
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No. of Refereaces: 
Facilities: Many names of Russian and Soviet Scientists are 
Scattered through the book. ‘ 
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(Chemistry, Physical and theoretical) (edulov, I.F. ) (Kireev, V.a, ) 
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[Textbook of physical chomistry] Uchebnik fixicheskoi khimii, 4-e 
izd. Moskva, Gos, nauchmo-tekhn. izd-vo khinm, lit-ry, 1954, 487 p, 
(Chemistry, Physical and theoretical) (MRA 8:6) 
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CORDON, M.B.3 RYABCHIKOV, A.N.s PODGORKOV, V.V.; FEDULOV, 1.G. _ 


Automation of units supplying atomized fluid to cutting area. 
Stan.i instr. 33 no.2:30-31 F '62. (MIRA 15:1) 
(Metalworking lubricants) 
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KUSHLIN, T.V.j FEDULOV, I.1. 
Organization of flawless production in the Kuznetsk Shoe Factory. 
Kozh.-obuv. prom. 7 no» 10224~27 0 '65 (MIRA 1911) 


1. Direktor Kuznetskoy obuvnoy fabriki (for Kushlin). 2. Gavynyy 
inshener Kuznetskoy obaynoy fabriki (for Fedulov). 
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B8ome advice on fuel system maintenance. Blek, 1 tepl, tiaga 
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(Diesel locomotives—Maintenance and repair) 
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WOKIN, V.l.; FRDULOV, I.V. 


Cases of involuntary turning of the reversing device on the H8 
electric locomotive. Flek.i tepl.tiaga 7 no.1335=36 Ja '63. 

: sete eee oo a ees (MIRA 1622) 
1, Mashinist~instruktor depo Petrop&WTovsk Yualno-Ural 'skoy 
dorogi (for Ilukin), 2. Starshiy inzh.-teplotekhnik depo Petro- 
pavlovsk Yuzhno—Ural'shoy dorogi (for Fedulov). 

(Electric locomotives) 
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FEDULOV, L.G.; KUZ'MENKO, V.K., kand.tekhn.nauk 


Cold breaking of rod metal. Mashinostroitel' no.9:34 
S 162, (MIRA 15:9) 
(Mechine-shop practice) 
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__1iMa3. KOZLINSEIY, V. oe ; MAKSIMOV, A.S.s GEL'PERIN, B.B. Pine 


Professor D, Y. Efremov; obituray. Elektrichestvo no.2:95-96 F ‘61, 
(MIRA 14:3) 


(Efremov, Dmitrii Vasil'evich, 1900-1961) 
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Artificial damping in large synchronous machines. 
no.7313818 Jil ! ve . 


Elektrichestvo 
(MIRA 14:9) 
(Electric machinery, Synchronous) 
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"Researches On the Naphthalene Series--IX. Regrouping the Salts 1-Naphthy lamine-))- 
Sulfo Acid In The Salt 1-Naphthylamine-2-Sulfo Acid." Zuhr. Obshch. Khim., 10, No. 10, 
1940. Lab. of Dyestuffs, Moscow Chemico-Technolcgical Inst. imeni D. I. Mendeleyev. 
Received 9 November 1939. 


WB. Report U-1627, 12 January 1952. 
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AUTHOR: Fedulov, } 


TITLE: Dependence of the number of defects in a single crystal 
on the direction of irradiation : 


PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.l, 1962, 


10-1 = 
TEXT: J.B.Gibson et al (Phys. Rev. v.120, 1960, 305) have shown { 
that the threshold energy Eg for the formation of Frenkel' , 
pairs in Cu depends on the direction of the incident radiation 
relative to the crystallographic axes. In this paper an estimate 

is made of the number of defects, produced by electrons or Y-rays 

in single crystals near the threshold, as a function of direction in 
the crystal. In the case of electrons, the calculation is based 

on the angular distribution of electrons scattered in the crystal 
which was given by H.W.Lewis (Phys. Rev., v.78, 1950, 526). The 
small-angle approximation is employed and an approximate formula 

is derived for the probability W for the production of a pair. 

The calculation is also repeated for Y-rays, leading to the 
corresponding expression for W. The theory is then specialized 
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$/126/62/014/001/001/018 
Dependence of the number ... E032/E414 


to the case of “Cu. Analysis of the formulas obtained leads to 
the conclusion that there is a considerable angular asymmetry in 

W even for initial energies considerably different from the 
threshold energy. Comparison of this theory with experiment may 
throw light on interatomic forces in a crystal. There is 1 table. 


ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChM 
(Institute of Science of Metals and Physics of 
Metals TsNIIChM) 


SUBMITTED: October 12, 1961 ° 
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SOURCE: Avoubaye energiya, v.18, no. 3, 1965, 
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moderation, 


" ABSTRAOTs 


in the form jw (x) -+¥ (2) NG) 


= G(x, x') N(z') dz’ =0. | 
: : \ 
. the temperature of the wedium in £, & 


- 4g Boltzmann's constant, G(x, x')dx 1s the 
a soattered neutron with velooity =! 
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interval x, x + dx, V(x) 1s the probability. of experiencing scatter=-: 
ing, and w(x) 1s the capture probability. It ie shown that since «© 9» 
the kernel of the squation G(x, x') can be reduced to symmetrical 

form ae a result of the principle of detailed balancing, the equation 
for an infinite hozogensous medium can be solved by the method of 
moments, which can be reduced to the Ritz variational principles in 

tho case of a symmetrical kernel. The results are compared with 

the exact eolution for the oase of a monoatomic gas with a acattering 
crous section independent of the relative velocity, using moderator | 
masses of 1 and 20, The analysis shows that the accuracy of the | 
results of the method of momenta are closer to the axect calculation, 
than the results obtained with a Maxwellian spectrua. "Tre author | 
thanks Yu. _P.Pusbkarava for getsing up the eleotronic conputer 
program.” Orig. art. hast 3 figures, le formules, and 1 table. 
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x #7900 (1144, 1160) BL SLE ORO 
AUTHORS s Fedulov. S.A., Venevtsev. Yu.N.. Zhdanov. G.S. and 
Rez, I.S. 
TITLE: X-ray crystallographic and electrical studies of 
specimens of the system PbTiO,-HaZro, 
PERIODICAL: Kristallografiya. 1961, Volvo, No.5, pp.681-685 
TEXT? Hitherto the system PbTi0, - BaZrO, has hardly been 
studied, The PbTiO, synthesized had d tetragonal ly<diatorted 
perovskite structure with a = 3,899 and ¢ - 4.195 A giving 
sfa = 1,065. The BazroO, was cubic with a - 4,190 A These agree 


with previously published data (Rof.6¢« H. Megaw, Proc. Phys. Soce, 
58. 133, 1946), Fig.1 shows the variation of cell dimensions with 
composition for intermediate composilzons in the continuous series 
of solid solutions obtained, The volume changes without discontin- 
uilty. The two phases appeared to co-exist over the composition 
range 37.5 to 40% (by weight). At the high PbTiO, end of the 
composition range, measurements of the dielectric dunstant were 
hindered by the hagh conductivity. The log of the conductivity 

was a linear function of 1/T (the absaulute temperature), The 
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dielectric constant was measured at 300 ke for the compositions 
20-25% BaZrO, and at 1 ke otherwise, fig. shows the vartation of 
d.c, with temperature for various compositions of material, The 
existence of a two-phase region between the ferroclectric (tetra- 
gonal) and the paraelectric (cubic) medifications is not new but has 
been found also in PbTiO,-HaTi0O,. ‘This is expressed in the 
spreading of the maxima fn the durves of d.c,. against T and 
corresponds to the statistical distribution of the cations in the 
two phases, This statistical distribution gives rise to strains 
in the crystal lattices and as a result the ferroelectric- 
paraelectric transformation takes place over a finite temperature 
interval, The rhombohedral phase found by T. Ikeda (Ref.1l. J.Phys, 
Soc. Japan., 14, 2, 168, 1959) was not encountered, The-absence of 
a piezoelectric effect in the range from 40-42.4% also confirms 
that there was no rhombohedral phase in this case, Work reported 
by others on the system PbZrO ~BaTio, is contradictory. 


Acknowledgments are expressed to Ye.é. Snazhevskaya and 
N. A. Kabalkina for their assistance. There are 6 figures and 
ll reterences, 6 Soviet and 5 non-Soviet The English-language 


Card 2/4 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412810( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412810 


rm TEPEES Bek. 


X-ray crystallographic and ... $/670/61/006/005/004/011 
£132/E560 , 
references road as follows! Ref.1 ( : 
7 quotod in text); Ref.7:K.Suz, 
= oe Soc. Japan, 6,5, 340, 1951; Rof.8:- b, Joffe, aA ita 
5 6 tarzullo, J.Res.Nat.Bur, Standards, 55, 239,'1955; Ref.9: 
5. Nomura, S. Sawada, J.Phys.Soc. Japan. 10, 2, 1955. a 
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Fig.l. 
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AUTHORS ; Fedulov, S.A., Venevtsev, Yu.N.o, Zhdanov, G.S., and 
Smazhevakaya, Ye.G. 


TITLE: High-temperature X-ray and thermographic studies of 
bismuth ferrite 


PERIODICAL: Kristallografiya, 1961, Vol.6, No.5, pp. 795-796 


TEXT: In previous papers, Ref.l {1.S. Rez. Tezisy dokl. 
Tret:yego soveshchaniya po segnetoslektrichestvu, "Abstracts of 
the Third Conference on Fsrroelectrics", Tzd-vo AN SSSR, p-5l1, 
1960) and Ref.2 {Yu.N. Venevtsay, G.5S, Zhdanov, S.P. Solovtyev, 
Ye.V. Bezus, V.V. Ivanova, S.A. Fedulov, A.G. Kapyshev, 
Kristallografiya, Vol.5, k, 620, 1960) the present authors et al. 
reported the existence of the compound BiFeO, with perovskite 
type structure, and suggested that this compound is a ferro- 
alestris having a higher Curie temporature than lead titanate. 
The Curie temperature of BiFeOz and also of the solid solutions 
belonging to the system PbTi03-BiF 20: cannot be determined from 
diolectric measurements owing to the high conductivity of the 
specimens, The present authors have therefore carried out high 
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were prepared from a mixture of Bi203 and Feo03 by eating them 
*o 800 °C fer one hour and subsequently repeating this process. 
The X-ray photographs were obtained with copper radiation and the 
RPKA-114 (VRKD~114) camera (degrgned at the Physicochemical 
Institute imeni L.Ya. Karpov). The synthesized specimens 
consisted of a single phase and had a rhombohedral distorted cell 
ef the perovskite type with a = 3.963 Aoand a = 89° 24", 

The latter is in agreement with the results reported in Ref.2 
{rcom temperature), Fig.1 shows the variation of a and 2 with 
temperature, Analysis of the X-ray phetographs obtained led to 
the conclusion that at 700 °C the BiFeOs began to decompose and 
weak lines belonging to a second phase appeared. The 
desemposition is an irreversible process. The thermographisc study 
was carried out with the aid of the YKTA-58 (UKTA-58) apparatus, 
Fig.2 shows the thermogram cbtained for BiFeO3. It follows from 
the form of the differential curve (Qh); the contraction curve (y) 
and the weight-loss curve (§) that up to about 850 °C no phase 
transformations occur in the specimen, In the temperature ranges 
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875-930 9%, 970-1030 °C and 1030-1090 °C endothermic effects were 
observed and there was an appreciable contraction of the specimen 
which became noticeable immediately after the endothermic effect 
near 875-930 SC, It is concluded thet the Curie temperature of 
BiFoO3 should be greater than or equal to 850 9, BiFeO3 can 
therefore be used as a basis for ferroelectric solid solutions 
with high Curie temperatures, In addition, this substance will 
be useful in the development of materials which have both 
magnetic and ferroelectric properties, Acknowledgments are 
oxpressed to V.I. Rivkin and Yu.M. Toropov for assistance in the 
thermographic studies, 

There are 2 figures and 4 Soviet references, 
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44d 3/020/61/139/006/012/022 
1s. 3 X4, 2900406 SSG Hey) 3104/8209 
AUTHOR: _Fedulovy 8» Ae 
TITLE: Determination of the Curie temperature of the ferroelectric 
BiFeO, 


PERIODICAL: Akademiya nauk 88SR. Doklady, v. 139, no. 6, 1961, 1345-1346 ve 


TEXT: Previous work by the author (Tezisy dokl. III Vsesoyuzn. soveshch. po 
segentoelektrichestvu (Theses read at the III All-Union Conference on Ferro- 
electricity), Izd. AN SSSR, 1960, p. 51) and by Yu. N. Venevtsev et al. 
(Xristallografiya, 5, 4, 620 (1960)) showed that bismuth ferrite has a 
considerably higher Curie temperature than lead titanate. X-ray analyses 
showed that bismuth gerrite hag rhombohedral perovskite type lattice cells 
with the parameters a = 3.963 3 and a = 89°24'. Determination of the Curie 


point of bismuth ferrite and of (Pb|l Bi) (Ti || Fe)o, solid solutions in the 


usual way of dielectric measurement is not possible because of the high 
electrical conductivity of thesa materials. The dielectric constant of these 
materials can be measured only up to 500°C. Up to this temperature, the €(1) 
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curve has no maximum. X-ray studies at higher temperatures showed that a 
increases with temperature up to 800°C, whereas the angle a remains A 
practically constant. At 700°C, the ferrite begins to disintegrate, and a 
second crystal phase starts forming. At 000°C the formation of the second 
crystal phase becomes more intense, but the basic phase is still perovskite 
type. Therefore, the Curie temperature could not be determined definitely 

in this manner. More knowledge on the Curie temperature could be gained 

fron the phase diagram of the system PoTi0,-BiFed,. From the course of the 


Curie tenperature of this system, the Curie temperature of bismuth ferrite 
was eatimated to be 850°C. This high Curie temperature is extremely 
important in practice (piezoelectric materials etc.). Moreover, it is 
possible, because of the Py ion in BiFeO,, to obtain materials that possess 


both ferroelectric and magnetic properties. The author thanks Professor 


G. §. Zhdanov and Yu. N. Venevtsev for their help. There are 2 fizures and 
6 Soviet references. 
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E132/E460 
AUTHORS: Fedulov, S.A., Venevtsev, Yu.N., Zhdanov, G.S., 
Smazhevskaya, Ye.G., Rez, I.S. 
TITLE: ’ X-ray. and electrical studies of the system 


PbTi03-BiFeOs 
PERIODICAL: Kristallografiya, v.7, no.l, 1962, 77-83 


TEXT: X-ray powder photographs were taken at various temperatures 
up to about 800°C of specimens from the BiFe0z-PbTi0z system and 
measurements were made of dielectric constant and electrical 
conductivity. Fig.1 shows the change in cell dimensions with 
composition, wt.% Fig.7 shows the phase diagram. The rhombo- 
_hedral phase near the composition BiFe03 has an exceptionally high 
Curie point, about 850°C, which is near its incongruent m.p. 
At lower concentrations of BiFeO; (65%) before the transition 
from tetragonal to rhombohedral, the tetragonal phase reaches a 
c/a. ratio of 1.17, which is exceptionally high. As a base for 
ferroelectric structure, BiFeOz has wide possibilities and may 
lead to technica) materials with both ferroelectric and ferro- 
magnetic properties. There are 7 figures. 
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AUTIHIORS : Fedulov, S.A., Venevtsev, Yu.N., Dzhmukhadze, D.F. 
bsabasness Rivet 


TITLE: X-ray diffraction and electrical studies of the 
system PbTi03 - LaAlO3 


PERIODICAL: Kristallografiya, v.7, no.6, 1962, 408-411 


TEXT: PbTiO being ferroelectric and LaAlOz paraelectric, the 
pseudo-binary system is: of interest. Pure PbCO-, A103, Tidy i 
and LagO were used to make the materials, sintering being carried \ 
out at 800 to 1200°C and again at 1100 to 1400°C in each case for 

1 hour, High precision X-ray powder photographs were taken of the 
products, The dielectric constant ¢€ and the loss tan 6 were 
measured at 1 Kc/s on a bridge. The phase diagram is as shown 

in Fig.l. The cubic region widens with increasing temperature 
until‘at 500°C there is only a cubic phase at all compositions, 

The temperature dependence of € was measured with increasing 

content of LaAl03. A significant drop in the peak height takes 

place and the position of the maximum passes below o°Cc for — 

contents greater than 20%, A significant piezoelectric effect 

was found for specimens, containing 5 and 7.5% LaAl03. The 
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combination of high piezoelectricity and high Curie temperature 
(above 300°C) may be technically useful. Professor ' 
G.S.Zhdanov is thanked for his advice. There are 5 figures. és 
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247600 (1035, 1093, US 3) 3117/3102 
AUTHORS; Fedulov, S. A., Venevtsev, Yu. N., Zhdanov, G. S., and 
znmukhadze, D. ¥. 
TITLE: X-ray and electrical analysis of the syaten PbTiO, ~LaFeO, 


PERIODICAL: ‘Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, 


no. 3, 1962, 357 - 361 


TEXT; This paper was presented at the VII Nauchno-~-t 
soveshchaniye po primeneniyu rentgenovykh luchey k i 


ekhnicheskoye 
ssledovaniyu materialov 


(7th Scientific-technical Conference on the Use of X-rays for the 


Examination of Materials) held in Leningrad from Jun 


e 22 to 29, 1961. The 


systen Frio, - Ente), was studied by means of X-ray and electrical 4 


analysis. The specimens were prepared by double ann 
annealing at 600 - 1100 C, final annealing at 1100 - 
each) in lead oxide vapor. X-ray analysis was made 
radiation in P\¥-114 (RKU-114) and Pix 2-143 (RKD-143) 
the Fiziko-khimicheskiy institut im. L. Ya. Karpova 
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Institute imeni L. Ya. Karpov). The dielectric constant was measured at 
450 keps by a!.3-1 (KV~1) Q-meter, electrical Conductivity was measured by 
at'iite4 (MOM-4) bridge. The results obtained by X-ray analysis agree with 
those in other publications. The system PbTio, - LaFe0, forms a 


continuous series of solid solutions which at room temperature occur in X 
three modifications: tetragonal, pseudomonoclinic I, and pseudomonoclinic 
II. Specimens with an LaFe0, content higher than 50% showed a hyperfine 


structure of the lines whose intensities increased with the LaFeO, 


concentration. The elementary cell volume of solid solutions (Pb, La) (Ti, Feo, 
‘ decreased with increasing LaFe0, concentration. This became especially : 

distinct in the region of tetragonal modification and can be explained by 

the specific electrostrictive properties of PbTi0,. According to the 

activation energy determined for PbTiO, and LaFe0, from their conductivities 


(with relatively high values), these compounds were classified as semi- 
Conductors. The temperature dependences of conductivity of solid solutions 
as functions log o = £(1/T) had a complicated course when the LaFe0, 
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content was increased. This indicates a change in the conductivity 
mechanism of solid solutions according to their composition. At certain 
temperatures, corresponding to the phase transition points, salient points 
were observed on these straight lines. A phase diagram (Fig. 5) was set 
up on the basis of the data obtained. Comparison of the data obtained for 
PbTio, - LaFeO, with those for PoTio, - BiFe, showed that in contrast to 


PbTi0, - BiFed, in which the Curie temperature rises when BiFeO, is added, 
the Curie temperature decreases in PoTi0, - LaFeO, when the LaFe0, x 


concentration is increased. Probably the main reason thereof is the 
different polarizability of the La and Bi ions compared with the .. 
polarizability of the Pb ion. The different ionic radii of Bi (1.20 &) and 
La (1.04 &) probably do not influence the behavior of the Curie temperature, 
Presumably they are the main reason of the different sequence of the 
phases. The gelatively high temperature of the magnetic transformation of 
LaFe0, (~ 570 C) in part of the solid solutions in its neighborhood also 


suggest magnetic properties. The authors thank Ye. G. Smazhevskaya for her 


help. There are 5 figures and 13 references: 8 Soviet and 5 non-Soviet, 
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The four references to English-language publications read as follows: N. D. 
Megaw, Proc. Phys. Soc., 58, 133 (1946); R. Roy, J. Reg. Nat. Bur. Standards, — 
38, 2, 75 (1957); M. H. Praneombe, B. Lewis, Jy Electronics, 2, 387 (1957); | - 
G. Shirane, 8, Hoshino, K. Suzuku, Phys. Rev., 80, 6, 1115 (1950). ik 


ASSOCIATION; Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
Pig. 5. Phase diagram of the system PbTiO, - LaFeo,. 


Legend: (1) cubio (paraelectrin); (2) tetragonal (piezoelectric); (3) 
pseudomonoclinic I; (4) pseudomonoclinic II. 
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TITLE: On the problem of the transition region between the Perio: i para- : 


| @lectric phases of (Fp, Bah( ti, Zr) 0,‘ solid solutions 
i iM ow : 
| SOURCE: Kristallografiya, v."8 nd, 3, 1963, 45kuh56 


| 


i pia dice VRKD=1ib chanber, phase composition, dielectri c : 
ant, lattice’. paraneter, ferroelectric state, pareelectric state,’ 


. Dp * d : | 
TOPIC TAGS: lead titanate, bariun zirconate, s0lid solution, x-ray diffraction, | - 
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phase diagram 
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. ABSTRACT: ‘The presence at rocm ¢ ‘ nF 
: emperature of a two-phase regio 
bb giargda ti (tetragonal) and ‘areelectric (cubic) chaces agape eas of | 
baer labs pac Ee pete! indistinct dielectric-constant maxima | 
‘ act énd a continuous drop in th 
ture with an increase of the Belli0, co 4 Piglet ing ea 
: ntent indicates that the two-ph 
exists in a wide temperature rq : A the hace eee 
ge. The width of this region and th. ae 
position of individual specimens were studied at eoapsrecee up to 3000 ty the : 
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1 Xeray diffraction method.on specimens containing 40o% POTLOs and 60% BaZrd,; a | 
' VRKD-114 chomber was used. The Lattice constants were calculated and lattice- | 
constant—temperature curves vere plotted. These plots indicate that the transi-) . 
tion region from the para- to the ferroelectric state begins at-approximately --j-- ~~~ 
“y~ L73C “and that with an iacrease in temperature tetragonal-phase content drops | 
/ While cubie-phase content increases, A section of the phase diagram of the : 
; System PbT40, ~BaZr0, with a tentative plot of the two-phase region is given. | 
The plot shows that the temperature range in which this region is present is bs 
,  Widened by an increase in BaZrO, content and reaches 175C for a BaZr0, content. 
' Of kO%. Orig. art. has: 2 figures, . - 
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TITLE: X-ray investigation and study of magnetic and electrical properties of 
the BiFeQ,~LaFeQ, syatem:. aPeks 


SOURCE: Kristallografiya, v, 8, no, 4, 1963, 610-616 


TOPIC TAGS: ferromagnet, antiferromagnet, weak ferromagnet, ferroelectric, 
antiferroclectric, bismuth orthoferrite, bismith ferrate (III), lanthanum ortho- 
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| parameters were determined by a method previously described (Zavodek, leboratoriya, | . 
. 27, 1123, 1961). The x-ray phase analysis revealed the existence of a continuous: © 9. f 


solid solution over the entire composition range, Plots of the parameters versus ; 
LaFe0; content in the sample indicated four crystalline modifications of the: | _ 
_  eolid solution: one rhombohedral, in the 0—18.6 mol LaFeO, range, and three | 
pseudomonoclinic, PM I, PM II, ancl PM IIT, in the 18,8—55, 55—-73, and : _ fz 
7T3—-100 molf LaFeO3 ranges, respectively, When Lae; content is increased, a. . LB 
sharp discontinuity in the parameters 1s noted on transitions between modifi~e . |. 
cations, together with a decrease iin volume of the unit-cell, Weak superstruc= 
tural lines on x-ray diagrams of the PMI semples show the similarity of this oe 
structure to that of PbZr0s, which 4s antiferroelectric, Magnetic measurements 
were carried out by the Faraday mevhod with equipment developed by NIFMhI. The |: °°: 
similarity between the curves of mignetization versus temperature in the 0—600C ' 
renge, and the presence of spontanvous magnetization! (o,) at room temperature _ | 
over the entire composition range made it possible to conclude that all semples | 
were antiferromagnetic, The evolu(;ion of 0. with the composition may be seen 
from Fig. 1 of the Enclosure, The dielectrfe constant (E) was measured with F 
: mem Nae Oa the temperaturn dependence of conductivity, with a Vole}. he 
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voltmeter \’ The maximum conductivity was found in samples with 40 and 50% LaFeO,.: 
One of the two breaks on each of the curves of conductivity versus temperature  . 
coincided with the Neel temperatuie (Ty). The peeks on the curves of € versus 
temperature, together with the x-ray data, establish the anomalous dielectric 
properties of samples in the 25—«15% LaFeO, range. The € of samples with more 
than 454% LeFeOs increases continutusly with increasing temperature, It is con- 
cluded that the rhombohedral modi/‘ication (with less than 18,8 molf LaFe0;) is i 
ferroelectric because of the presence of peaks on the € vereus + curves in the | 
rhombohedral region of the BiFeO,;-LafeO, system, although the peaks were absent |. 
in that region in the system studied, The phase diagram of the system, shown: [ 
in Fig. 1, was established on the basis of all the data considered, The T, line | , 

| aiety “2 


i 
; 
! 
i 
Z| 


represents the ferroelectric Curie: points and the Ty line, the Neel temperature, 

' Two regions of the diagram are of particular interest, that of compositions up 

' to 18.8 mol% LaFeO,, which combine ferroelectric with antiferromagnetic properties, 

/ end that of compositions dn the 1£,8-—-55 mol LaFeO, range, which combine antin {| _ 
ferroelectric with weak ferromagnetic properties, Coincidence of the transition 
between the two regions with the discontinuity of O, 1s considered proof of a 
definite interconnection between the special electrical and magnetic properties 


| 
| 
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. of @ given solid solution, Both properties are depende a ‘faotor 
: : pendent, n the s 
the atomic configuration. “The authors express thanks to rele Peerpireiead 


N. OM. remot end VY. I. Smirnova for their valunble advice and remarks," Orig, 
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TITLE: Curie point of ferroelectric Uthiun teateiate 

-SCURCES Fizika tverdogo tela, v. 6, no. 1, 1964, 326-327 


TOPIC TAGS: ferroelectric lithium tantala erty 
te, Curie point 
- oe ee tantalum pentoxica, lattice pereasiee, feinddeiy gs) shine 
8, dielectric permeability, bridge IPP-300, piezoelectric effect 


ABSTRACT: An attempt was made to detern 
ne the dieleotri 
ule tel af oe Oneraate Ocross a broed tompevetire singe. antes ads 
x re produced from lithium carbonate and tantelun to 
LSet bd two repeated heatings (60 min each), one at Uadoe ane cide eae 
¥ analysis and subsequent calculations proved that the lattice parrmeters of 
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Curie point the change in the dielectric permeability was calculsted from the Curle- 
“eiss law. The specimens showed a weak Plezoelectric effect, These results dig 
prove the claim mado by H. D, Vegave (Acta Cryat., 7, 191, 1954; Ferroelectric ty 
in crystals," p, 103, London, 1957), to the effect that lithium tantalate forms 
sirple pyroclectrical crystals, At the present time the authors are undortaking a. 
study of properties exhibited by I47Ta0. and LiNbO, and also of solid solutions 


based on these substances. Orig. art. has: 1 forma and 1 diagram, 

ASSOCI ATION : Vsesoyumyty nauchno~issledovatel'skiy institut khimicheskikh 
reaktivov 1 osobo chisty*kh khi ti cheski kh veshchestv, Moscow (Al1-Union Scientific 
Research Institute of Chemical Reactions and of Pure Chemical Materials) 
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Yu, N, Meenas 
TITLE: Complete phase diagram of the system PoTi03 BiFe0, 
SOURCE: Fizika tverdogo tela, v. 6, no. 2, 1964, 475-478 


TOPIC TAGS: phase diagram, PbTiO sub 3, BiFeO'sub 3, piezoelectric, phase transi- . 
tion, Curie point, morphotropic phase transition, polarization, ferroelectric, 
ferromagnetic, Neel temperature, vonductivity : 


ABSTRACT: Using x-ray investigations and electrical and magnetio measurements, the 
authors have constructed a complete phase diagram of the system PbTi0,~-BiFe0,. 

This diagram is shown in Fig. 1 on the Enclosure. It is seen that in’ the region of 
the morphotropio phase transition the Curie point is very high (on the order of 
700C), and it therefore seems suitable (in order to obtain high-temperature 
piezoelectric material) to introduce other material into the system to decrease the 
conductivity and to improve the conditions of polarization. The authors suggest, 
from this point of view, studies of the three-component systems PbTi0,-BiFe0z- 
PoZr0z and PbT10;~BiFe0;-LaAl0;. "The authors consider it their duty” to express 
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thanks to Yu. Ye. Roginskaya for her aid in the work." Orig, art. has: 5 figures. 
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AUTHORS: Fedulov, S. A.j Venevteev, Yu. Ne 


TITLF: Investigating the system PbT10,-CaSn0, and PoT10,-CaZr0, 


SOURCE: Kristallografiya, v. 9, noe 3, 1964, 398-362 


TOPIC TAGS: ceramic technology, x ray analysis, electric property/ RKU 114 x ray 
camera, RKD 143 x ray camera 


ABSTRACT: Samples of the indicated systems were prepared by ordinary ceramic 
technology. X-ray analyses were made with CuK,, FeKx, and Crk radiation in RKU-11h 
and RKD-143 cameras. The results show a continuous series of solid solutions in 
the PoTi03-CaSn0, system. The solid solutions form at room temperature in three 


modifications: tetragonal I, tetragonal II, and pseudomonoclinic. In the field of. 
tetragonal I, the lattice constant c decreases sharply and a increases with ‘ 
increase in CaSn0, content. When the CaSn0, content reaches ~22% (by weight), the: 


tetragonal II field is reached. With further increase in CaSn0, content, the 
change in c is negligible, but a diminishes appreciably. At ~55% CaSn0, the 
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pseudomonoclinic field is reached. Here a = c¢ and the two increase slightly with 
increase in CaSn0,, but b remains almost unchanged. The PbTi0,-CaZr0, system 


displays no continuous series of solid solutions. Here there is a broad two-phase 

region consisting of two perovskite modifications. The dielectric constant shows a 
sharp maximum for each system when the concentration of the second constituent i 
(stannate or zirconate) is 20% or less. The absolute value is higher for PvTi0,= ‘ 


CaZr0, (~ 3000) than for PoT10,~CaSn0, (~ 2000). In both systems the values 


decrease appreciably with increase in content of the second constituent. Conduce~ 
tivity and dielectric loss diminish markedly with increase in these second 
constituents. The decrease in conductivity was found to be on the order of a 
thousandfold for a content of 15% CaSn0, over pure PoTi0, at 100C. The authors 


Conclude that no anomalous effects were noted that might be associated with 
transitions of “crumplinge" The authors thank Professor 0. S, Zhdanov for his 


interest in the work and his discussions of the results, Orig. art. has: 3 
figures. ; 
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‘ TITLE: Investigation of the system BiFeO3~LaAl0, 
_ SOURCE: Kristallografiya, v. 9, no. 4, 1964, 516-520 


TOPIC TAGS: bismuth inorganic compound, lanthanum compound, ferro~ 


electric property, perovskite structure, solid solution, dielectric 
constant 


ABSTRACT: Both investigated compounds have a perovskite structure 
and were expected to form solid solutions. It was also assumed that 
. addition of LaAl0, to BiFeO, would lead to a decrease of the conduc- 


tivity which would facilitate the study of the temperature dependence 
of the dielectric constant in a wide range of temperatures. It was 

assumed that the results of these measurements would further confirm 
the presence of ferroelectric properties in bismuth ferrite. The in- 
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vestigation of the system was also aimed at studying the effect of 
various factors on the magnetic properties of similar compounds, and 
to determine regions in which they possess special dielectric and 


magnetic properties. The starting materials were Bi,0,. Fe,03. 


Al,0, (analytical purity), and La,0, (technical purity). The x-ray 


analysis was carried out with CuKa and CoKa radiation. The lattice 
parameters were determined to within 0.0015 A, the volume to within 
0.07 , and the angle to within 2'. The magnetic measurements were 
carried out by a method described in Kristallografiya v. 8, no. 4, 

p- 610, 1963. X-ray analysis of samples with intermediate composi- 
tions showed that one-phase perovskite solid solutions occurred only 
up to 37.5 mole % LaAl0,. Samples with 25--35 mole % LaAlo, exhibit 


the clear maxima of the dielectric constant typical of ferroelectrics. 
With increasing LaAl03 content the maxima shift towards lower tem- 
peratures. The temperature dependence of the specific magnetization 
_for samples of the homogeneous region was obtained at H = 7600 Oe. 
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All solid solutions 'were found to be antiferromagnetic with weak 
ferromagnetism. For samples with 35 mole % LaAlo, the specific spon- 


taneous magnetization reaches 0.15. The Curie temperature of BiFeO, 
is estimated by extrapolation to be about 850°C. The data make it 
possible to construct a part of the phase diagram of the system 
BiFeO,~-LaAlo, on the side of BiFeO, (Encl. 01). The decrease of 


the ferroelectric Curie temperature with increasing LaAl0. content 


3 
is due, in the Opinion of the authors, to the considerably weaker 
electron polarizability of the Li3t ion compared with that of Bi3t, 

Most interesting is the rather strong increase of the Neel tempera- . 


ture on the introduction of LaAlo,. .This is due mainly to the some- 


what smaller lattice constant of LaAl0o,. “The authors thank Prof. 


G. S. Zhdanov and yu. BE. Roginskaya for valuable advice and remarks," 
Orig. art. has: 7 figures. 
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CaN oP . Part of the phase diarpram of the BiFeO 37 LaAl0, system 


on the Bired, side. 


T; - ferroelectric Curie temperature, Ty - antiferromametic 
Neel temperature . 
I ~ ferroelectric rerion 
II - region of weak ferromapnetism 
“sg FE dol hed II = region with combined properties 
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TITLE: Investigation of som 
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SOURCE: AN SSSR. Izv. Ser.tiz., v.28, no.4, 1964, 683-690 
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lid solution 


ABSTRACT: By investigatin 
authors, together with oth 
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reviewed, and later invest 2 
ties of solid solutions containing BiFeO3. The Solutions discussed are the two-com~ 
ponent systems in which one component is BiFeO3 and the other is LaFe03 


s0me of the 
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‘viously ascribed to a ferroelectric transition (Fam Zui scien A.S.Viskov, V.C. 
Shpinel' and Yu.N, Venevtsev, Zhur.eksp.i teor. fiz. ,44,1963) is now believed to be 
due to antiforromagnetic ordering. Origeart. has: 10 figuras. 
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ITE: Application of the Ceochiralski technique in growing LANbO.,, LiTaO, and 
Nalt20 single st Lt 


SOURCE: Kriatallografiyt, ve 10, no. 2, 1 268-270 


TOPIC TAGS: cryetal, piusoelectirio erysta}, potassium compound, niobate, tantelua 
sompound, alkoli metal, fenoelectiricity, crystallization 


ABSTRACT: Previously reported Soviet sources have described research on growing | 
| large piezoelectric single cryétals of potassium niobate and potassium tan- 
| talate using the techniqve of spontaneous or oriented (seed) crystallization 
| from a fluxed melt, 


‘ 


In the most recent Soviet publication, the subject has been enlarged to 


include all niobates and tantalates of alkaline metals, ysing the Czochralski 
i: technique to grow single crystals of these compounds’ / However, the 
| emphasis was put on metaniobate and metatantal ate of lithium, the proper- 


~ [dige opghich ere relatively unknown os compared to those of corresponding. 
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~ [accession na: AP5008477 [| 
—sodium-and_potassium-compoinds,— The-work-was-motivated_by-the-pre-——___——— 

‘-“tyiously detected ferroelectric property in ceramic samples of LiTaO, ee es 
and some preliminary indications that LiINbO3 may be pyroelectric (the. a (ese 


WY 4908265 pees: _— ae 


s re ‘ " 


"frozen ferroelectric’ of Megaw), 

Such materials in single crystalline form are known to display an electro« 
optic effect which makes their application very promising in optical shutters 
or modulators at uhf (at least 10" Me/eéc)?2 ‘The stated purpose of the 
work was to produce larje flawless crystals by the Czochralski technique 
which was considered more advantageous than the previous!y used tachnlqued: 


Crystal growth experiments were carried out in universal VTsP crystal-; 
lization apparatus which was designed by the Special Design Office of the 
[institute of Crystallography, Acaclemy of Sciences USSR, The powdered 
jcharge was induction heated in plattnum or platinum=Fhodium crucibles to fe 
a temperature 50—70°C above the melting point of the corresponding com - 
pounc, The crystals were grown in air at pulling speeds of 11—25 mm/hr, | ) 


— 


Crystal orientation was obtained ty self-nucleation of the melt on a plati- 
num wire acting as a seed, All cryatals were annealed at 1050—1300°C. 


ited YO eis 
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| [00C1] direction; LiTaO, (mp = 1560°C), intensely yellow-green, dimen- 

'siors unspecified, prepared with some difficulty because of a relatively ; 

| high melting point; and NaNbO, imp = 1350°C), maximum size df 10x50 mm, 
‘| grown with extreme difficulty because of strain which produces cracks. 


‘ The strain is due to five phase transitions betweer’640°C and room tem- 
per ature, 


} 
i 
{ 
| 


Attempts to grow NaTaO,, KTsO,, and KNbO, single crystals by the 


‘Czochralski technique failed because of the high melting point (over 1650? C} 
of NaTaO, or incongryent melting of the potasstum compounds, The most 


‘suitable growth techniques for large single crystals of the potassium com~ 
founds are believed to be either crystqilization from fluxed melts, with 
iseeding as described by ©. E, Miller ‘ orhydrothermel growth. The 


.NaTaO, single crystals might be grown by the Czochralski technique but 
in crucibles made of more refractory metals or alloys, 
a 3/6 
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| Only samples of rubidium_and cesium niobate and tantalates were pre~ 
| pared by the usual cerarnic technology to establish their crystal structure. 

|The x-ray study of the samples indicated a structure different from perov- 

‘skite for these compounds. This: finding seems to contradict previous 

Soviet source which attributed perovskite structure to RbNbO, and RbTaO;. 


The Karpov Physicochemical Institute and the All-Union Scientific Re- 
search Institute of Chemical Reagents and High-purity Substances were 
given as the authors’ affiliation, ion meee 
’ In a post-scriptum, the authors pointed out recent American sources, 
which reported,a large electro-captic effect ip single crystals of K(Ta,Nb)O4 
solid solutions,’ and in, LINbO, and LiTaO,” crystals grown by the 


¢ 


: ect to color and dimensions. _ The au 
Card _4/ sie ' =a nesnard 
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ACCESSION NR: AP5008477 ae eee 
quoted American sources as having reported an electro-optic effect in 
LiTaO, single crystals, In fact, both American sources report no | 
sign ficant effect at direct current or 21 Mc/sec in the material produced 
“by the Czochralski technique. “Orig. art. has 3 figures and 1 table. 
lisp, v. 1, no. 1, 1965, 30932. : 
“Shapiro, Ze Ie, Se As Fodulov, and Yu. N. Venevtsev. Curie point of the ferre= 
electric LiTa0,. Fizika tverdogo tela, v. 6, no. 1, 1964, 316-317. 
AVaynshteyn, B. Ke Present-day probless of crystallography. IN: Akadeniya nauk 
SSSR. Vestnik, noe 6, 1963, 31-38- 
My uma of Applica Physice, vw. 29, to. 2, 1958, 233«254. 
Scounic, Je Esy Se Ke Kurtz, Le G. Van Uitert, and S. H. Wemple. Applied Physics | 
tottera, Ve 4, no» 8, 1964, 141-145. | 
Gpetorson, A, Ee, Ae A. Hallman, Pe ¥. Lenzo, and P. H. Bridenbaugh. Applied Payerte 
_Lettere, ve 5, no. 3, 1964, 62-64. 
?rallean, A. A. Journal of the American Ceramic Society, ve 48, no. 2, re 


65, 112-2113 


sia 
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TITLE: Investigation of the BL pet)y-SrTi03. system 


SOURCE: Kristallografiya, V: 10, no. 3, 1965, 291-296 


| TOPIC TAGS: binary phase diagram solid solution, alloy, relaxation process, 
x ray analysis 


| ABSTRACT: X-ray analysis was used to study the dielectric and magnetic properties | 

| of solid solutions in the Bife0a-SrTi03 system. The phase diagram of the solid 
state was constructed from data cbtained in the investigations. According to the 

; exnerimental results, the system has a sgeriea of rather interesting regions of 

‘solid solutions (see fig. 1 of the Enclosure). Region I (cubic modification 1) is , 
characterized by its transition from the paraelectric state into a state of relaxa-; 

tion polarization when the BifeO, content is increased. This relaxation polariza- 
tion is retained in the next region of solid solutions II (the region of cubic mo- | 
dification II). However, the relaxation maxima take place at approximately the 


pererrneemaens ema se mamecmerramen ot eomermcsam eR FRE STS 
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Sam? temperatures. When the BiFe()3 content is greater than 60%, cubic modification 


; II, which has relaxation polarization, is tranaformed into a rhombohedral modifica- 
_tion in which ferroelectric properties are combined with weak ferromagnetic preper~' 


wren 


ties. Because the conauctivity of samples increases with BiFeQ3 content, the maxi-' 
mum on the curve e= f(7) could be detected only for the sample with 60% BiFe03. 


| The Curie point of this sample is approximately 330°C, From X-ray data it can be 
; concluded that the Curie temperature of the Samples increases with BifeQ3 content, | 
' From data presented elsevhera concerning the polarization of SrTi03-Biz03*3Ti02 
solid solutions, it can be assumed that relaxation polarization which takes place 


in cubic modification II changes to spontaneous polarization of the rhosbohedral 


_ modification when the BifeO3 content is approximately 59%. "The authors express 


art, has: 5 figures. 


| ASSOCIATION: Fiziko-khimicheskiy {tnstitut im. L. Ya. Karpova (Physicochemical 
‘ Institute) ee GF ri 


i 


sincere gratitude to V, i, Petrov for discussing the results of the work." Orig, 
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“suTOR i Shapiro ,&. Ls ; Redulov, S.A. A.«; Venevtsev, Yu.N.; Rigerman,L.G. 


| TLL: Investigation-of the lithium taentalate-lithium niobate system — 
| Report, 4th All-Union Conference on Ferroelectricity held in Rostov- | 
| on- the-Don 12-16 ept 1964. 


: pene AN SSSR. Izvestiya.Ser.fiaicheskaya, v.29,no.6,1965, 1047-1050 


| TOPIC TAGS: ferroelectricity lithium compound, tantalum compound, 
niobilum compound, solid golutiion, phase transition, dielectric cons- : 
ee electric conductivity, x-ray measurenent 


| ABSTRACT: ‘he authors have investigated Litads-LiNb0s solid solutions! 
| in order to elucidate the dielectric properties of LiNb0z, those of | 
LiTa0z being better known. Tha materials were prepared by the conven- Leth 
lt 1 ceramic techniques. The_solid solutions were investigated by _____ 
x-ray diffraction, apparently at room pelea re Lattice constants |- 


were measured with accuracies of 0.001 and 0.00 The lattice cons-: 
tants varied smoothly and morotonically with aoaperitian over the en-'. .. 


) 


CE . 
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tire range. The distortion and volume of the unit cell increased with! 
| incraasing LiNbOgz content. Dielectric constants were measured at tem-! 
peratures up to 1O00°S; measurements at higher temperatures were not 
‘possible because of the increase of conductivity with temperature. The 
dielectric constant peak was observed in all samples containing less 
“than 70% LiNbOs. The maximum value of the dielectric constant increas- 
| ed with increasing LiINbOz conteht. Extrapolation of the temperature of 
' dielectric constant peak to pure LiNbOs gave a Curie point for this 
material roughly equel to or somewhat higher than its 1170°C melting 
i point. The logarithm of the conductivity was for all samples ¢« linear 
| function of the reciprocal temperature, except that in some samples | 
‘there was a small kirk in the curve near the Curie point, such as is 
‘characteristic of ferroelectric phase transitions. Such en anomaly oc- 
currsd near 600°C in the curve for pure LiNbOz; this is ascribed, hov- 
ever, not to a phase transition, but to "some changes in the magni- 
tudes of the electroric dipole moments due to a discontinuous shift of 
tne relative displacements of the separate ions". It is concluded tht 
LiNbDYZ ls a "frozen" ferroelectric or a pyroelectric. A thorough 
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" structural analysis of this system over a wide temperature range is 
desirable, Oritg.art.has: 4 figures. 
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TITLE: Investigation of lead “Gs tunate - lanthanum titanate solid solutions fheport, 
Fourth All-Union Conference on Ferro-electricity held at Rostov-on-the Don 12-16 


September 196 ar Te, 


SOURCE: ‘AN SSSR. Izvestiya. Seriya faxAchoskaya, ve 29, no. ll, 1965, 2050-2054 
7 | ‘ OS, 
lezoelectric ceramic, solid solution, lead, 


TOPIC TAGS: ferroelectric material, 
Curie point, lattice 


lanthanum, titanate, dielectric constant, dielectric loss, 
parameter, electric polarization, piezoclectric modulus 


roperties of (1 - x) PbTiO, + 


ABSTRACT: The ferroelectric and piezoelectric p 
The specimens were synthesized fron 


‘+ xLag/gT10, solid solutions wore investigated. 
the oxides by a special ceramio technique described in an Inventor's Certificate by 


1.A.Grozman, L.Z.Rusakov, and N.B.Fel'dman (Avtor. svid. No- 135394 ot 25 marta 1960) 

and involving 2-hour ronstings at 910 and 1180-1270°c, X-ray studies showed that - 

solid solutions were formed for values of x up to 0.5 and above. The volume of the j 
unit cell decreased with dnoreasing x; from this it is concluded that the trivalent 
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lanthanum ions replace the divalent lead rather than the tetravavelent titanium ions. 
The dielectric constant: and electric conductivity were measured at different tempera~ 
tures, diclectric hysteresis loops were obsorved, and the piezoelectric properties 
were investigated by the resonance method. The solid solutions showed both ferro- 
electric and piezoelectric properties. The Curie temperature decreased with in- 
creasing x from approximately 500% for x m 0 to 0°c for x m 0.5; this decrease of the 
Curie temperature is ascribed to the fact that the trivalent lanthanum ions are | : 
considerably less polarizable than the divalent lead ions that they replace. The 
radial electromechanical coupling constants of polarized specimens ranged between 0.1 
and 0.2, the piezoelectric activity increasing with increasing x. The electric con- 
ductivities of the solid solutions were in general lesa than that of pure lead 
titanate. By extrapolating hysteresis loop measurements to x = 0, values of 4 KV/cm | 
and 50 uC/cm* were found for the coercive field and spontaneous polarization of lead 
titanate. This value of the polarization is in good agreement with the finding of 
G.Shirane and S.Hochino (proc. Inst. Rad. Engrs., 43, No. 12, 1738 (1955)), but the 
value 90-100 uc/em? calculated from the latent heat of the phase transformation is 
believed to be more nearly correct. The discrepancy is ascribed to the use of curanic 
specimens rathor than single crystals. It is concluded that the investigated mater- 
inls will find practical application, owing to their rather high Curie points and 
their appreciable piezoelectric activities. Orig. art. has: 6 figures. 
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TITLE: The study of phase transitions in ‘LINDO, | and LiTaQ, compounds fe. a 
SOURCE: Kristallografiya, v. 10, no. 6, 1965, 869-874 

TOPIC TAGS: lithium compound, ferroelectric material, phase transition 


ABSTRACT: Although B.T. Mattias and J.P. Remeika (Phys. Rev. 76, 1886, 1949) discover 
in 1949 that LiTaO, and LiNbO, exhibit unique dielectric properties, these dielectric proper- 


ties and the nature of polymorphic transitions of the compounds have not yet been thoroughly 
studied, Consequently, the authors studied within a 0 - 1000C temperature range the 
steucture (using x-ray diffraction) and electrical properties (a.c. bridge) of these compounds, 
A brief description of the sample preparation und experiment methodology Is followed by a 
presentation (in the form of graphs) of x-ray, diel tric, and conductivity data. The article 
concludes with a brief discussion of the results. The LiTaO, compound contains a ferro- 


electric transition at 630C, whereas LINbO, is, apparently, a "frozen" ferroelectric. The 
authors express their thanks to V.9. Kharitonov for his help during the investigation. 
aff © 
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